Semi-static dissolution tests using pressurized water reactor spent fuel rod segments and NNWSI reference J-13 well water 1n sealed stainless steel vessels at 85*C are being conducted In support of the Waste Package Task of the NNWSI Project. Test specimens include: bare fuel plus the empty cladding hulls, fuel rod segments with artificially induced cladding defects and water-tight end caps, and undefected fuel rod segments with water-tight end caps. The test conditions approximate those expected In the proposed NNWSI Project repository when the waste package has cooled sufficiently to allow water to enter a breached container and contact the fuel rods, some of which may exhibit various degrees of cladding failure. Periodic solution samples (unflltered and filtered) were analyzed for most radionuclides for which cumulative release limits are listed by the U.S. Environmental Protection Agency. Results from the first six-month cycle of the 85*C tests are presented and are compared with results from the first cycle of a previous test series run at 25*C In fused silica test vessels.
INTRODUCTION
The Nevada Nuclear Waste Storage Investigations (NNWSI) Project 1s investigating the suitability of the Topopah Spring Tuff at Yucca Mountain, Nye County, Nevada, as a candidate disposal site for high-level nuclear waste. The repository horizon under study is a densely welded devitrlfied volcanic tuff formation that Hes *200 meters to 400 meters above the water table in the unsaturated zone. The predominant waste form in the repository will be spent LWR fuel either in the form of Intact assemblies or consolidated rods and hardware. Contact of the spent fuel by water will not occur until the repository has cooled to below the 95*C boiling temperature at the repository elevation. At that time, which 1s predicted to be hundreds of years after disposal, a limited quantity of water infiltrating the rock could potentially enter a failed waste container and contact the spent fuel where cladding failures have occurred. Migration of a limited quantity of such water that may become contaminated by contact with a failed waste package is considered to be the most probable mechanism for radio nuclide release from the disposal container (with the exception of '*Z, which may be released as gaseous 1, C02).
Tests are being conducted under NNWSI-relevant conditions to measure radionuclide release to water from spent fuel specimens with failed clad ding. Series 3 of these tests is being conducted at 85°C with NNWSI J-13 well water 1n sealed stainless steel (SS) vessels. Stainless steel (304L) is the reference NNWSI spent fuel container material and the chemistry of J-13 well water approximates that of the small amount of water that would be expected to infiltrate the repository. Cycle 1 of the Series 3 tests was started 1n February 1986 and terminated after 174 days. The specimens were then restarted for Cycle 2 with fresh J-13 well water in new 304L SS vessels. Results from Cycle 1 of the Series 3 tests are presented and discussed 1n this paper. These results are also compared with results from Cycle 1 of the Series 2 tests (run at 25°C 1n fused silica vessels) to correlate release behavior with temperature and container material. Six specimens were prepared for the Series 3 tests: One of each con figuration from an H. B. Robinson (hence referred to as HSR) Unit 2 reactor spent fuel rod for testing at 85*C, an additional bare fuel specimen from the H8R rod for testing at 25*C so that the effects of temperature in the sealed SS vessels could be evaluated, and a bare fuel specimen from a Turkey Point (hence referred to as TP) Unit 3 reactor spent fuel rod for testing at 85*C. One specimen of each configuration from both the HBR and TP spent fuels was tested at 25°C In the Series 2 tests. Results from the Series 2 HSR bare fuel test are presented for comparison in this paper. More detailed results from the Series 2 tests are presented 1n [1] [2] [3] . The seven specimens to be discussed in this report are described in Table I .
JMSJB
All test specimens were prepared from flve-lnch-long fuel rod sections. Both the HBR and TP fuels are low gas release (0.1X to 0.3*) pressurized water reactor (PWR) fuels of %30 NWd/kgU bumup. Additional characterization data for these two fuels are given in [4, 5] . The external surfaces of the cladding were decontaminated to less than 50 cps smearable alpha activity before testing to remove residual contamination resulting from specimen prep aration and handling in contaminated hot cells. The water-tight end fittings were fabricated from stainless steel vacuum adapters using ethylene propylene 0-rlngs to seal against the cladding. Two test vessel internal configura tions were used and are shown In Fig. 1 The test vessel type appears to be a more significant factor 1n deter mining the solution chemistry than either fuel type or test temperature. Table II lists Table III and F1g . 2 Indicate much less extensive dissolution of fuel contained 1n defected cladding than with bare fuel particles. In fact, uranium concentrations in neither the slit defect nor hole defects tests were significantly different from those observed in the undefected test during much of the test cycle. Table IV and fractional releases are calculated. The Series 3 Pu fractional release and percent in solution values were generally similar to those for uranium and show much higher fractional release for bare fuel than for fuel in defected cladding. Note.-that the fractional release of U is slightly lower than that of Pu for the H6R specimens, but the reverse is true for the TP specimen. This difference may be due to the presence of a more highly oxidized fuel surface for the TP specimen [3] . Solution activity data for M1 Am and 2 **Cm were very similar to those plotted in Fig. 3 The chemistry of the J-13 well water remained relatively unchanged dur ing the Series 2 and the 25°C Series 3 tescs. An analysis of J-13 well water from the storage barrel 1s given in Table VI. Significant reductions in Cn, Hg, Si and HCO3 concentrations were noted 1n the 85°C tests. The HCO3 reduc tions were to the 60 to 100 ug/ml range. Reductions in Ca, Mg and Si were relatively mare significant, amounting to 603! to 30% in several samples. An 
